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1. ͉̲͛ͅ
ȁ߃ාȄڎ౷͈സঌ֖́শۼַၾ 100mmͬקַ̢ͥࣧ
̦̤ࣛ̽̀ͤȄ̷͉ͦͣ౷ַ֖͈କෳକෝႁͬఱ̧̩ષ
̞̹ٝ̽̀ͥ͛Ȅڎ౷́૫କ๭ٺ̦อ୆̱̞̀ͥȅඅͅ
ཤ߇ਗ͈ฎఉ͞൐ނ͈ୌ૧਽͉́౷ئ৒̦କ཯̱Ȅ૽̦
໾̲ࣺ͛ͣͦ̀ഒঘ̳ͥম࡬̦อ୆̱̞̀ͥȅ̷͈ఈȄ
͏̹͈ٳ̞̹௰ࢾ͞ζϋγȜσͅ௷̫̦̱ͬ৾ͣͦ̀ͬ
̹̥͂ȄൽႹ͈ͺϋΘȜΩΑ໐͞؆౷໐̦֚শഎͅ૬̩
ౡକ̱Ȅ৬̦ၛ̻؉୆̳ͥ๭ٺ͜੄̞̀ͥḙ͈̏ͦͣಎ
͉ͅ՛ૄ࠯̦ਹ̥̹̹̈́ͣ̈́̽͛ͅࢨ̞͜ͅ๭ٺ̦ઁ̈́
̩̀फ̺ͭΉȜΑ͜ఉ̩̜̹̽͂ே௨̯ͦͥȅ೩໹̈́സ
ঌ֖͉́ດࣞओ͜ઁ̩̈́ȄൽႹ͞କႹ൝͈஌ેࢹ௮໤̦
ใ၈କ͈ݷ൲ͅఱ̧̩גޣ̳ͥḙ̷̏́Ȅຊ৪͉ͣȄൽ
Ⴙ࿌͂ئକൽ࿌֚ͬఘ̱̹͂Ȅࣞ໦ٜෝ͈৘শۼ૫କ๭
ٺထ௶਀༹͈ٳอ࣐̹ͬ̈́̽ȅ
ȁ̭͈਀༹̤̞̀ͅȄൽႹ͂ئକൽ͈୪௽ത͈ζϋγȜ
σͅȄ̷͈ਔ༏ַࣛͥͅକͬၠව̵̯ͥຈါ̦̜̹̽ȅ
̭͈শȄַକͬၠව̵̯ͥζϋγȜσ͈ତ̦ઁ̫̈́ͦ
ൽႹ࿌ͬڰဥ̱̹സঌַ֖͈କၠ੄࿌͈ै଼਀༹
ઐ׆ႚঊɖȆಎआგ჊ɖ
Development of the Rainfall-runoff Networks Made from the Road Networks
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Abstract
Heavy rain can cause severe fl ooding, even in urban areas, because of drastic global environmental changes, widespread 
urbanization, and changes in our lifestyles. In urban areas the damage that fl ooding causes, not only to properties but also
to people, is immeasurable. It would be possible to mitigate this damage if we could give city dwellers and community
organizations advance information on the area and degree of danger, evacuation routes, and refuge areas.
To predict fl ood damage we need to obtain information about drainage from administrative organizations, but there
are various obstacles to obtaining such information. Furthermore, to obtain accurate real-time information on a fl ood
situation we need detailed data that are readily available. In light of these needs, we developed a technique of building
rainwater fl ow networks with minimal labor. This new technique makes it possible for rain information gathered by radar 
to automatically generate detailed rain input data at every collection point to forecast the likely damage from a fl ood. 
Key words : Flood, Urban areas, Disaster mitigation, Rainwater -runoff running networks, Minimal labor
͊Ȅ૽ႁͤ͢ͅȄ଎࿂ષ́ດࣞΟȜΗ͂ζϋγȜσ͈պ
౾ͬږ෇̱̦̈́ͣȄ൚ڂζϋγȜσͅၠවַ̳ͥକ͈ਬ
କႀ֖ͬږ೰̱ȄςͺσΗͼθ͈τȜΘַၾૂ༭̷̥ͣ
͈ႀ֖ࣛͥͅ໹޳ַၾͬݥ͛̀Ȅ̷͈ζϋγȜσͅၠව
̵̯̞̠̭ͥ͂͂͜خෝ̜̦́ͥȄ10 m × 10 m͈ࣞ໦ٜ
ෝ͈๭ٺထ௶ΏηντȜΏοϋ͈ાࣣȄζϋγȜσ͈ତ
̦๱ુͅఉ̩̈́ͤȄ૽ႁ͉́ఉఱ̈́Ⴛႁ͂শۼͬါ̳ͥ
ࣾඳ̈́ैު͂̈́ͥḙ̷̏́Ȅຊ৪̦ͣٳอ̱̹ 0.5ഽ͘
̹͉ 0.1ഽ໦ٜෝ͈ࢩ֖କਓ঑κΟσȪಎआȄ2001*1* ͬ
؊ဥ̳̭̱̹ͥ͂͂ḙ͈̏κΟσ͉́Ȅڎڒঊႀ֖ࣛͅ
ַͥͬႀ֖ၠ੄κΟσͅၠව̱Ḙ̷̥͈̏ͣၠ੄ၾͬ߃
ཌྷ͈ع୼࿌ͅၠව̵̯Ȅ̷ͦͣͬع୼࿌ͅ״̽̀ષၠ̥
ͣئၠ̫ࣣ࢜̀ͅၠ̵̯̦̈́ͣȄع࢛́͘ع୼ڎ౷ത͈
ၠၾͬࠗॳ̳ͥḙ͈̏਀༹͉́Ȅႀ֖ၠ੄κΟσ͉ఉ౲
ٴ͈Ηϋ·κΟσͬဥ̞Ȅع୼࿌͉Ȅ֚౲Ηϋ·κΟσ
ͬႲ̱̹ࠫ݀যع୼࿌κΟσͬဥ̞̞̀ͥḙ͈̏਀༹ͬ
സঌ֖͈મळ̈́๭ٺထ௶ͅ؊ဥ̳͉ͥͅȄσȜί͈̞̈́
ΜςȜࢹ௮ͬ঵̾Ȅࣞ໦ٜෝ̈́സঌַ֖͈କਬକ࿌κΟ
ɖඊၛ࣐ଽ༹૽ȁཡबشڠܿ੅ࡄݪਫ਼ȁ௙ࣣཡबࡄݪ໐࿝
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σ̦ຈါ͂̈́ͥȅ࿒എ̦ஜ੆̱̹̠͢ͅൽႹ࿌ષ͈හփ
౷ത͈ζϋγȜσͅਬକַ̳ͥକၾͬࠗॳ̳̭̥ͥ͂ͣȄ
സঌַ֖͈କਬକ࿌̱͂̀ܡం͈ΟͻΐΗσൽႹ࿌ͬঀ
ဥ̳͈̦ͥड࢘͜ၚഎ༹༷̈́͂এ̹ͩͦȅൽႹ࿌ַͬକ
ਬକ࿌̱͂̀ڰဥ̳̹͉ͥ͛ͅȄസঌ֖͈ൽႹ࿌̦঵̾
ఉ̩͈σȜίͬ୨౯̱ȄσȜί͈̞̈́ΜςȜࢹ௮ͬ঵̾
ൽႹ࿌ͅ་̳۟ͥܿ੅̦ຈါ̜́ͤȄུࡄݪ͉́ܡం͈
ΟͻΐΗσൽႹ࿌̥ͣু൲എͅΜςȜࢹ௮ͬ঵̾ൽႹ࿌
ͅ་̳۟ͥ૧̱̞ܿ੅ͬٳอ̱̹ḙ͈̏ܿ੅͈ٳอ͢ͅ
ͤȄܡం͈ࢩ֖କਓ঑κΟσͬ؊ဥ̱̀ȄൽႹ࿌͂ئକ
ൽ࿌֚ͬఘ̱̹͂৘শۼ͈૫କ๭ٺထ௶ͅຈါ̈́Ȅમळ
̈́ൽႹ࿌͈ڎ౷ത͈වႁַၾͬȄτȜΘַၾૂ༭̥ͣယ
օͅু൲୆଼̳̭̦ͥ͂خෝ͂̈́ͥȅ
2. ַକၠ੄࿌͈ै଼਀༹
̧͈͛ळ̥̞ܓࡏૂ༭ͬ೹ރ̳̹͉ͥ͛ͅȄঀဥ̳
ͥΟȜῌ̷ͦ͜ഐ̱̹ୈഽ̫̞́̈́ͦ͊̈́ͣ̈́ḙ̷̏
́Ȅུ਀༹͉Ȅၠ͈ͦഷಎ́ਔ͈̞ٝ̈́Ȅ໦ٜෝ 10m
ιΛΏνַ̥ͣ̈́ͥକၠ੄࿌ͬै଼̳̭ͥ͂ͬ࿒എ̱͂
̹ȅַ କ͉ܖུഎ͉ͅȄດ͈̞ࣞࣞਫ਼̥ͣ೩̞ਫ਼͒ၠͦͥȅ
ൽႹ࿌͈ΟȜΗ͉ൽႹ͈঵̾අ଻ષȄഷಎ́ഷ୨̞ͦ̀
̹ͣဥ̯̞ͬ̈́̈́ఉ̩͈σȜίે͈ൽႹ̥ͣࢹ଼̯ͦ̀
̞ͥȅൽႹ࿌ַͬକၠ੄࿌̳̹͉͂ͥ͛ͅḘ̏ͦͣਔٝ
ؿਫ਼ͬດ͈֚ࣞ๔̞ࣞؿਫ਼́୨౯̱̀ਔٝؿਫ਼̩̱ͬ̈́
̀ΜςȜࢹ௮̱ͅȄַକͬࣞດࣞ໐̥ͣ೩ດࣞ໐͒ၠͦ
̠̳ͥͥ͢ͅຈါ̦̜ͥḙ͈̏୨౯ͬ฼ু൲എ࣐̞̈́ͅ
ַକၠ੄࿌ͬै଼ུ̳͈̦ͥ਀༹̜́ͥȅ
ঀဥ̳ͥΟȜΗ͉ষ͈ 2ਅ႒̜́ͥȅ
ȁӱൽႹ͈ਔٝؿਫ਼୨౯͈฻౯ܖ੔͂̈́ͥ 10mιΛ
Ών໹޳ດࣞΟȜΗȪոࢃȄດࣞΟȜΗ͂࡞̠ȫ
ȁӲַକၠ੄࿌͈ܖུ͂̈́ͥൽႹ࿌ΟȜΗ
ӱ͈ດࣞΟȜΗ͈ܖུ͂̈́ͥΟȜΗ̱͂̀Ȅੀ৲ 1ȇ2,500
ୈഽ͈൐ނസΟͻΐΗσζΛάϋΈ౷ࠁ଎Ȫ23ߊȫ͈
൝ࣞ஌ΟȜΗͬঀဥ̱̹ȅ̴͘Windowsષ́ΏͿȜί
έ͹ͼσͬै଼̳ͥȅ൐ނസΟͻΐΗσζΛάϋΈ౷ࠁ
଎ΟȜΗ̥ͣచયႀ֖͈൝ࣞ஌ΟȜΗͬȄঌ์͈་۟Ε
έΠȶତ౵౷଎ΟȜΗ་۟ΜȜσȷ́ΏͿȜίέ͹ͼσ
ͅ་̳۟ͥȅ̷ͦͬ OȘ UNIX͈ςκȜΠΓϋΏϋΈ
ٜଢ଼ੜၑΏΑΞθ͒ഢ௣̱Ȅْ௨ٜଢ଼ΕέΠ ERDAS
imagineȪոࢃ imagine ͂࡞̠ȫ͒ ͼϋεȜΠ̱̀Ȅ
imagine͈ඤொܥෝͤ͢ͅດࣞΟȜΗͬ 2ষࡓ͈ρΑΗȜ
ΟȜΗ̱͂̀୆଼̳ͥḙ͈̏ດࣞΟȜΗͬ imagine͈ܥෝ
ͤ͢ͅȄ1τ΋ȜΡ̦ȪࠐഽȄ֌ഽȄດࣞȫ̥ͣ̈́ͥΞ΅
ΑΠΟȜΗ̱͂̀έ͹ͼσͅ੄ႁ̳ͥȅࢵͅίυΈρθ
ͤ͢ͅζΠςΛ·Αࠁ৆͈ດࣞΟȜῌ་̳۟ͥȅ
Ӳ͈ൽႹ࿌͈ܖུ͂̈́ͥΟȜΗ̱͂̀Ȅཤ٬ൽ౷଎Ȫڼȫ
̦੄̱̞̀ͥ GISMAP 25000V͈஌ΟȜΗͬঀဥ̱̹ḙ̏
͉ͦȄजດࠏ̦ 19जດࠏ͈ల 9ࠏȪ໹࿂ೄڙजດࠏ͉̜
ͥඅ೰͈ޛ̞ํս͉́౷ݩ͈ݩ࿂͈ેఠͬྫণ̱Ȅକ໹
͂ب೰̱̀೰̹͛जດࠏ̜́ͥȅ ඾ུ͉ 19ࡢ͈जດࠏ̥
ͣ̈́ͤȄ۾൐໹࿤͉ల 9ࠏͬဥ̞ͥȫȄੀ৲ 1ȇ25,000͈
ΏͿȜίέ͹ͼσࠁ৆ΟȜΉ̜ͥȅུ਀༹́ঀဥ̳ͥ
ൽႹ࿌͈஌ΟȜΗ͉ GISMAP25000V͈ 2ষιΛΏν΋Ȝ
ΡȈ533935́া̯ͦͥํսͅ܄ͦͥ͘ḙ͈̏஌ΟȜΗͬ
imagineͤ͢ͅȄ௺଻̦ΏͿȜίέ͹ͼσ͈α·ΗȜΟȜ
Η̱͂̀ນা̳ͥḙ̏ͦͬ imagine͈ܥෝͬঀ̞Ȅα·
ΗȜΟȜΗ̥ͣρΑΗȜΟȜΗ͒་̳۟ͥḙ͈̏ρΑ
ΗȜΟȜΗͬίυΈρθͤ͢ͅ༎ਬ̱̀Ȅમळ̈́ൽႹ࿌
ΟȜΗͬै଼̳ͥȅ
2.1ȁດࣞΟȜΗ͈ै଼਀ਜ਼
ȁɃWindowsΩȜΕ΢σࠗॳܥષ͈́ैުɄ
ӱུ਀༹ٳอ̜̹ͤͅ஖̺ͭႀ֖Ȫ19जດࠏ͈ల 9ࠏ
́ນ̳͂Ȅऒષߛ͈जດȇȪ-22000, -34500ȫȄֲئߛ͈ज
ດȇȪ-6000Ȅ-48000ȫȫͬۖ஠ͅ܄͚ໝତ͈଎ڜͬ஖఼̱̀Ȅ
ঌ์͈་۟ΕέΠȶତ౵౷଎ΟȜΗ་۟ΜȜσȷͬဥ̞
̀൝ࣞ஌͈ΏͿȜίέ͹ͼσͬै଼̳ͥȅ൝ࣞ஌ͬা̳
΋ȜΡ͉ 7102̜́ͥȅ
Ӳ௺଻ତ౵ͬ৾ͤ੄̳ࣜ࿒ͅΙͿΛ·ͬවͦέͻȜσΡ
Ȫ฼ڙͺσέ͹αΛΠȫྴͬවႁ̳ͥȅൎגૂ༭͈ࠏͬ 9
̱͂ȄΏͿȜίέ͹ͼσ͈੄ႁ୶έ΁σΘͬවႁ̱Ȅ་
࣐̠۟ͬ̈́ḙ̏ͦͤ͢ͅΏͿȜίέ͹ͼσ̦ै଼̯ͦͥȅ
ڐಫঊ̦ shp͈ΏͿȜίέ͹ͼσոٸͅȄఈ͈ dbfȄprjȄ
shx͈ڎέ͹ͼσ͜൳শͅै଼̯ͦͥȅ
ӳڐಫঊ̦ shp͈ΏͿȜίέ͹ͼσ͂Ȅఈ͈ dbfȄprjȄshx
͈ڎέ͹ͼσͬȄftpͤ͢ͅ OȘ UNIX̜́ͥςκȜΠ
ΓϋΏϋΈٜଢ଼ੜၑΏΑΞθ͒ഢ௣̳ͥȅڐಫঊ  dbfȄprj
͈έ͹ͼσ͉ͺΑ΅ȜκȜΡ́Ȅڐಫঊ shpȄshx͈έ͹
ͼσ͉Ψͼ΢ςȜκȜΡ́ഢ௣̯ͦͥȅ
ȁɃ UNIXχȜ·ΑΞȜΏοϋષ͈́ैުɄ
Ӵ imagineͬܳ൲̱̀ȄιͼϋιΣνȜ̥ͣ DataPrepͬ
஖఼̱ȄࢵͅȄCreate Surface... ͬ஖఼̳ͥḙ̭̏́Ȅષ
ܱӳ́ഢ௣̱̹ΏͿȜίέ͹ͼσͬඋ͙ࣺ͚ȅ̷͈ࢃȄ
ඤொκȜΡ̱̀ͅȄུ਀༹͈໦ٜෝ̜́ͥ 10mιΛΏν
͈ດࣞΟȜΗͬै଼̳ͥȅ
ӵ imagine͈ܥෝ́ 2τ΋ȜΡ̦ȪࠐഽȄ֌ഽȄດࣞȫ̥
ͣ̈́ͥΞ΅ΑΠΟȜΗ̱͂̀έ͹ͼσͅ੄ႁ̳ͥḙ͈̏
̧͈͂ȪࠐഽȄ֌ഽȫ͉ 19जດࠏ͈ల 9ࠏ̜́ͥȅ
Ӷӵ͈ດࣞΟȜΗͬίυΈρθ́ζΠςΛ·Αࠁ৆ͅ་
̳۟ͥȅ
ȁոષӱȡӶ͈ैުͤ͢ͅਔٝൽႹ࿌ͬ୨౯̧̳͈ͥ͂
฻౯ܖ੔͂̈́ͥດࣞΟȜΗͬै଼̧̳̭̦ͥ͂́ͥȅ
2.2ȁַକၠ੄࿌ΟȜΗ͈ै଼਀ਜ਼
ȁɃWindowsΩȜΕ΢σࠗॳܥષ͈́ैުɄ
ӱ ftp ΋ζϋΡ́Ȅཤ٬ൽ౷଎Ȫڼȫ̦੄̱̞̀ͥ
GISMAP 25000V ͈஌ΟȜΗͬȄOS ̦ UNIX ͈ςκȜ
ΠΓϋΏϋΈٜଢ଼ੜၑΏΑΞθ͒ഢ௣̳ͥḙ͈̏஌ΟȜ
Η͉Ȅजດࠏ̦ 19जດࠏ͈ల 9ࠏ́Ȅੀ৲ 1ȇ25,000͈
ΏͿȜίέ͹ͼσࠁ৆ΟȜΉ̜ͥȅచયႀ֖Ȫ19ज
ດࠏ͈ల 9ࠏ́Ȅऒષߛ͈जດȇȪ-10920, -40700ȫȄֲ
ئߛ͈जດȇȪ-8320Ȅ-44330ȫȫ͉Ȅ2ষιΛΏν΋ȜΡȈ
533935́া̯ͦͥํսͅ܄ͦͥ͘ȅ
ȁɃ UNIXχȜ·ΑΞȜΏοϋષ͈́ैުɄ
Ӳષܱӱ͈஌ΟȜΗͬȄimagineͤ͢ͅ௺଻̦ΏͿȜί
έ͹ͼσ͈α·ΗȜΟȜΗ̱͂̀ນা̳ͥȪ଎ 1ȫḙ̏ͦ
ൽႹ࿌ͬڰဥ̱̹സঌַ֖͈କၠ੄࿌͈ै଼਀༹Ƚઐ׆
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ͬ imagine͈ܥෝͬঀ̞Ȅα·ΗȜΟȜΗ̥ͣρΑΗȜ
ΟȜΗ͒་̳۟ͥȅ
ӳൽႹ͈໙̦ໝତ͈ιΛΏν̥ͣ̈́ͥൽႹ࿌ͬȄ1ιΛ
Ών͈Ⴒ௽̱̹஌ْ̠̈́ͥ͢ͅͅȄ൚ࡄݪਫ਼́ٳอ̱̹
஌ْاίυΈρθȪඅݺȄ298287࣢ȫ́༎ਬ̳ͥȅ
α·ΗȜΟȜΗ̥ͣρΑΗȜΟȜΗ͒་̱̹۟ೄࢃ͈
ΟȜΗ͈႕͈ٽැ଎ͬ଎ 2ͅা̳ȅ
ȁ̹͘଎ 3ͅ଎ 2͈ρΑΗȜΟȜΗͬஜ੆͈ίυΈρθ
́஌ْا̱̹ൽႹ࿌͈଎ͬা̳ȅ
ӴൽႹ͈ਔٝؿਫ਼ͬίυΈρθ́୨౯̳ͥȅ
଎ 1 ཤ٬ൽ౷଎ȪڼȫGISMAP25000V͈຦୼ߊȄ࿒ࣱߊ͈ൽႹ࿌଎
Fig. 1 Road networks in the suburbs of Shinagawa and Meguro, Tokyo. Data are from GISMAP25000V,
Hokkaidouchizu Inc..
଎ 2 GISMAP25000V͈ൽႹ࿌α·ΠσΟȜΗ̥ͣै଼̱
̹ 10m໦ٜෝ͈ൽႹ࿌ρΑΗȜΟȜΗٽැ଎
Fig. 2 Conceptual road networks of raster data, made from road 
network vector data supplied by GISMAP25000V.
଎ 3 ஌ْاੜၑͤ͢ͅ஌ْا̱̹ 10m໦ٜෝ͈ൽႹ࿌ρ
ΑΗȜΟȜΗٽැ଎
Fig. 3 Conceptual road networks after processing by the program, 
which has converted broad line data to narrow.
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ਔٝؿਫ਼̦̜̥̠̥ͥ̓ͬ࠿औ̳̹ͥ͛ͅȄచયႀ֖
̜ͬͥఱ̧̯͈࠿औௗ́௢औ̳ͥȅ௢औ͉ষ͈̠࣐͢ͅ
̠̈́ȅచયႀ֖͈ऒષߛֲ̥ͣͅ൲̧Ȅ࠿औௗֲ̦౤ͅ
ో̱̹̈́ͣ͊ऒ౤́͘࿗ͤȄ1ιΛΏνئ̬̀Ȅठഽ࠿
औௗͬ௢औ̳ͥȅ࠿औௗඤ͈࠿औͤ͢ͅਔٝؿਫ਼̦ࡉ̾
̥̹̽̈́ͣ͊Ȅ࢐ओത͈ιΛΏνͬ๰̫̀ਔ̭̱ٝͬܳ
̞̀ͥࠐႹඤ́ດ̦֚ࣞ๔̞ࣞιΛΏν́୨౯̳ͥȅ൳
အ͈਀༹́࠿औௗͬઁ̱ࢩ̬̀ठഽ࠿औௗͬ௢औ̳ͥȅ
̭ͦͬঐ೰ٝତ໦߫ͤ༐̳ḙ͈̏ैު́بͅ଎ 4ͅা̳
࢐ओത͈ιΛΏνͬ୨౯̳ͥ͂Ȅ֚໐໦͈ൽႹࠐႹ̦ࡧ
ၛ̳ͥخෝ଻̦̜͈ͥ́ಕփ̦ຈါ̜́ͥȅ
ɃȁίυΈρθ͈ͺσΌςΒθȁɄȁ
ͺȫܰ೰͈࠿औௗͬऒષߛ̥ͣࠐഽ༷࢜Ȫ଎ֲ͈༷࢜ȫ
͒ 1ιΛΏν̴̾֊൲̵̯ͥȅႀֲ֖͈౤ͅൢో̱̹̈́
ͣ͊ऒ౤ͅ࿗ͤȄ1ιΛΏν֌ഽ༷࢜Ȫ଎͈ئ༷࢜ȫ͒ئ
̬̀ࠐഽ༷࢜Ȫ଎ֲ͈༷࢜ȫ͒ 1ιΛΏν̴̾֊൲̵̯ͥȅ
̭͈൲̧ͬ߫ͤ༐̱Ȅ࠿औௗͅවͥൽႹ࿌ͅਔ̦̜ٝͥ
̥ͬ಺͓ͥȅ஠͈̀ႀ֖ͬ࠿औ̱̹̈́ͣ͊Ȅ࠿औௗͬઁ
̱ఱ̧̩̱̀ठഽ࠿औ̳ͥḙ̏ͦͬঐ೰̱̹࠿औٝତ̺
̫߫ͤ༐̳ȅ
ͼȫਔ̦̜ٝͥાࣣ͉ষ༹͈༷́୨౯̳ͥȅ
ਔٝે͈ൽႹ͈ 1႕ͬ଎ 6Ȅ7ͅা̳ȅ଎ 6͈෫஌̦ਔٝ
ે͈ൽႹͬা̱ȄAȄBȄCȄDȄE͉ൽႹ͈࢐ओത̜́ͥȅ
Ȇਔٝષ͈ιΛΏνତ̦ 8ոئ͈শ͉Ḙ͈̏ಎ́ດ͈֚ࣞ
๔̞ࣞιΛΏνͬ୨౯ιΛΏν̳͂ͥȅ̷̹̺̱͈ιΛ
Ών̦࢐ओതȪAȄBȄCȄDȄEȫ̜̹́̽̈́ͣ͊Ȅ2๔࿒ͅດ
͈̞ࣞࣞιΛΏνͬ୨౯ιΛΏν̳͂ͥȅ
ȆιΛΏνତ̦ 8ͤ͢ఱ̧̞শ͉  5ιΛΏνྀͅ֊൲໹
޳ͬࠗॳ̱̀Ȅ̷͈౵͈डࣞ౵͈ΈσȜί͈ಎ؇͈ιΛ
Ώνͬ୨౯ιΛΏν̳͂ͥȅ̷̹̺̱͈ιΛΏν̦࢐ओ
തȪAȄBȄCȄDȄEȫ̜̹́̽̈́ͣ͊Ȅ൳̲ΈσȜί͈ಎ́Ȅ
଎ 8ͅা̳࿹୶ਜ਼պ́୨౯ιΛΏνͬࠨ͛ͥȅ
ӵ࿒ণͤ͢ͅ࠿औ̳̹ͥ͛ͅȄӴ́ै଼̱̹ਔٝͬ୨౯
̱̹ൽႹ࿌ΟȜΗͬ imagine͒ͼϋεȜΠ̱̀ນা̳ͥȅ
଎ 4 ஌ْاρΑΗȜ଎ͅంह̳ͥൽႹ͈ਔٝؿਫ਼ٽැ଎
Fig. 4 The general concept of the loop-road network.
଎ 5 ࠿औௗͬဥ̞̹ൽႹ͈ਔٝؿਫ਼͈࠿੄ેޙٽැ଎
Fig. 5 Method of using the checking window to fi nd loop-road 
networks.
଎ 6 ࠿੄̯̹ͦਔٝે͈ൽႹ͈ٽැ଎ȅ˝Ȅ˞Ȅ˟ȄˠȄ
ˡ͉ൽႹ࢐ओതպ౾
Fig. 6 Loop-road networks found in a checking window. A, B, C,
D, and E are road intersections.
଎ 7 ਔٝે͈ൽႹ̤̫ͥͅ୨౯ιΛΏν͈࠿੄ેޙ
Fig. 7 Concept of surveying the cut-off road mesh on the loop 
road networks.
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Ӷӵ́ै଼̱̹଎ͬ࿒ণͤ͢ͅ࠿औ̱̀Ȅ୨౯̳ͥιΛ
Ών͈जດȪࠐഽ༷͈࢜ιΛΏν๔࣢Ȅ֌ഽ༷͈࢜ιΛ
Ών๔࣢ȫͬȄimagine͈঵̞̽̀ͥजດඋ͙৾ͤܥෝͅ
ͤ͢ږ෇̱̀Ȅ̷͈जດ౵ͬέ͹ͼσ͒੥̧੄̳ȅ࠿औ
ௗ́஠ႀ֖ͬ௢औ̱ਔٝؿਫ਼ͬ୨౯̱̀͜Ȅࢩ̞ႀ֖ͅ
࿒̫ͬ࢜ͥ͂Ḙ̷̏́ఱ̧̈́ਔٝͬอࡉ̳̭̦̜ͥ͂ͥ
Ȫ଎ 9͈෫஌͈̠̈́͢ਔٝȫḙ͈̠̏̈́͢ਔ͈̜̱ٝͥ̈́
ͬ࿒ণ́಺͓Ȅ୨౯̳ͥιΛΏνͬඋ͙৾ͥȅ̹͘Ȅӳ
́୨౯̱̹ιΛΏν͈ಎ͉ͅȄ஠ఘ͈ၠ̥ͦͣ฻౯̱̀Ȅ
ະഐ୨̈́୨౯̜ͥ͜ȅ̷ͦͬ͜൳শͅ࠿औ̳ͥȅ
ӷӶ́੥̧੄̱̹ȪࠐഽȄ֌ഽȫ͈ιΛΏν͈౵ͬܖͅȄ
ίυΈρθ́Ȅਔٝؿਫ਼ͬ༎ਬ̳ͥȅ
Ӹӷ́ै଼̱̹ਔٝؿਫ਼ͬ༎ਬ̱̹ൽႹ࿌ΟȜΗ͈ڎ
ιΛΏνͅȄ࿌α·ΠσΟȜΗै଼਀༹ȪඅݺȄ298287࣢ȫ
ͤ͢ͅȄષၠ̥ͣ๔࣢ͬັ̫ͥȅ
̭͈๔࣢ັ̫͈౲ٴ́ൽႹ࿌̦ା๵̯̞̞ͦ̀̈́͂Ȅ
ഷಎ́೪গ̱̱̠̀͘ḙ͈̏ેޙ̦̭̹ܳ̽̈́ͣ͊Ȅठ
ഽӵ͈ൽႹ࿌͈࠿औ̥࣐̠ͣ̈́ȅ
3. ַକၠ੄࿌͈ै଼ࠫض͂ࣉख़
2.1ͅ੆͓̹਀༹ͤ͢ͅȄ଎ 10͈ൽႹ࿌ΟȜΗͬै଼
̳ͥȅষͅȄ଎ 11͈஌ْا̱̹ൽႹ࿌ΟȜΗͬै଼̳ͥȅ
डࢃ̷͈ͅൽႹ࿌ΟȜΗ͈ਔٝؿਫ਼ͬ୨౯̳̭ͥ͂͢ͅ
ͤȄ଎ 12͈ΜςȜࢹ௮̱̹ͅȄൽႹ࿌ΟȜΗͬܖ̱̹ͅ
ȁȁȁȁȁ଎ 8 ୨౯ιΛΏν͈࿹୶ਜ਼պ
Fig. 8 The priority of cutting mesh.
଎ 9 ఱ̧̈́࠿औௗͬဥ̞̹ఱ̧̈́ਔٝൽႹ͈࠿੄ٽැ଎
Fig. 9 Concept of using a large-scale checking window to detect a 
large loop-road network.
଎ 10 ৘બদࡑߊ֖̤̫ͥͅ GISMAP25000V͈ൽႹ࿌ρΑ
ΗȜΟȜΗ଎
Fig. 10 Road networks of raster data, made from using 
GISMAP25000V in the test area.
଎ 11 ৘બদࡑߊ֖̤̫ͥͅ஌ْا̱̹ൽႹ࿌଎
Fig. 11 Processed narrow line networks in the test area.
଎ 12 ਔٝൽႹ໐୨౯ͤ͢ͅං̹ͣͦ৘બদࡑߊ֖̤̫ͅ
ͥਔٝൽႹ͈̞̈́஌ْاൽႹ࿌
Fig. 12 Processed narrow line networks with no loops in the test 
area.
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ַକၠ੄࿌ΟȜΗ̦ै଼̯ͦͥȅ
3.1 ດࣞΟȜῌ̞͈̾̀ࣉख़
ུ਀༹͉́ȄൽႹ࿌͈ਔٝؿਫ਼ͬ୨౯̳̹͈ͥ͛฻౯
ܖ੔̱͂̀ດࣞΟȜΗͬঀဥ̱̞̀ͥȅດࣞΟȜΗ͈ܖ
ུ͂̈́ͥΟȜΗ̱͂̀Ȅੀ৲ 1ȇ2,500͈൐ނസΟͻΐΗ
σζΛάϋΈ౷ࠁ଎Ȫ23ߊȫ͈൝ࣞ஌ΟȜΗͬঀဥ̱̹ȅ
̭͈ΟȜΗͬඤொ̱̀ 10mιΛΏν໹޳ດࣞͬݥ̞͛̀
̹ͥ͛ͅȄୈഽ݃ͅ࿚̦ॼͥḙ͈̏਀༹͉́ਔٝؿਫ਼ͬ
୨౯̳̹ͥ͛ͅȄਔٝષ͈ 10mιΛΏν͈໹޳ດ͈ࣞड
ఱ౵͈ιΛΏνͬಒ੄̱̞̦̀ͥȄດࣞओ͈઀̯̞സঌ
֖͈೩໹౷͉́ດࣞ౵͈ୈഽ͈࿚ఴ̜̽̀͜Ȅশ̱͂̀
ະഐ୨̈́ιΛΏνͬ஖఼̳̞̠࡛ͥ͂ય̦̭ܳͥȅ࡛শ
ത͉̭͈̠́̈́͢ાࣣ͉૽ևഎ฻౯ͤ͢ͅਔٝؿਫ਼͈୨
౯࣐̞̦ͬ̈́̽̀ͥȄୈഽ͈ၻ̞ດࣞΟȜΗ̦ං̹ͣͦ
̈́ͣ͊Ȅޑଷഎͅਔٝؿਫ਼ͬ༎ਬ̳̞̠ͥ͂ैުၾ͉ࡘ
̵ͣͥ͂ࣉ̢ͥȅ
3.2 ַକၠ੄࿌ΟȜῌ̞͈̾̀ࣉख़
ئକൽ࿌ΟȜΗ͈ව਀͈ࣾඳ̯ȄࢵͅȄ஠ַ͈̀କၠ
੄࿌ΟȜΗͬ਀වႁ̳ͥႻႁͬࣉ̢ͥ͂Ḙ͈̏਀༹͢ͅ
ͥैު͈࢘ၚاͥ͢ͅैުশۼࠚࡘ͈͒ܙဓഽ͉ఱ̧̞ȅ
̱̥̱Ȅडਞഎ͉ͅ࿒ণ͈́࠿औ̦ຈါ̜́ͥȅ࡛ે́
ུ͈਀༹͈࠿औͅ๯̳͞΀ΥσΆȜ͉͞͞ఱ̧̞ȅယօ
ͅਔٝؿਫ਼ͬอࡉ̧༹༷́ͥͬحྙ̧̳̭̦̹ͥ͂́̈́
ͣ͊Ḙ͈̏਀༹͈րႁ͉௩̳͈͂͜ࣉ̢ͥȅ
4.ȁ͂͛͘
ȁܿ੅ڟ૧͈௸ِ̯͉ș͈୆ڰ۪ޏͬఱ̧̩་̢̜̾̾
ͥȅࣽ́͘ࠐࡑ̱̹̭͈̞͂̈́സঌबٺͅࡉໍͩͦͥ͂
̞̠࡛ે̜ͤͅȄ̷͈ͦ͒చ؊͈ள்̯̦ါݥ̯ͦͥȅ
സঌ֖͈́କٺ̷͈̜֚̾́ͥ͜ȅ๭ٺͬड઀ࡠ̤̯ͅ
̢̹͉ͥ͛ͅȄΑάȜΟͻȜ́എږ̈́ထ௶̦ݥ͛ͣͦͥȅ
ਲြḘ͈̏ਅ͈ထ௶࣐̠̹͈ͬ̈́͛਀༹͉Ȅ਀ैުͅှ
̭ͥ͂ͧఱ̜̹́̽ȅུ਀༹͉૽٬୽੅എ̈́ैުͬޭႁ
؋̢̯Ȅܡం͈ΟȜΗͬ୆̥̱Ȅ̞̥ͅள்̩ࢩַ֖͈
କၠ੄࿌ΟȜΗͬै଼̳̥ͥͅ؊̢̠̱̹͈̜͂́͢͜
ͥȅུა໲ַ͉́କၠ੄࿌͈ܖུΟȜΗ͉Ȅِș͈୆ڰ
͈ಎ́ව਀̦ယօ̜́ͥൽႹ࿌ΟȜΗͬঀ̞̽̀ͥȅൽ
Ⴙ࿌ͬȄַକ̦֚೰༷࢜ͅၠͦͥၠ੄࿌̷͈͘͘ͅഢဥ
̳̭͉ͥ͂ඳ̱̞ȅུ਀༹ͬٚह̵̯̀ൽႹ͈ਔٝؿਫ਼
ͬດ͈̞ࣞࣞؿਫ਼́୨౯̷̳̭͉ͥ͂ͤͦ͢ͅ৘̧࡛́
ͥȅ
४ࣉ໲ࡃ
1ȫ ಎआგ჊Ȫ2001ȫȇఱၘܰ࿅͈କ໲͈̹͈͛ࢩ֖କ
ਓ঑κΟσȅཡबشڠܿ੅ࡄݪਫ਼ ȶ஠ݩକ໲ً೾ͅ
̤̫ͥबٺထ௶ͅ۾̳ͥࡄݪȷࡄݪ଼ض༭࣬੥Ȅ73
Ƚ87.
Ȫࡔࣂ਋ၑȇ2004ා 4࠮ 26඾ȫ
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ါȁক
౷ݩܰ࿅͈۪́ޏ͈་اȄڎ౷͈́സঌاȄ୆ڰအ৆͈་ཞ̈́̓ͤ͢ͅȄ̷ͦ́͘ࣉ̢̥̹ͣͦ̈́̽സঌ֖́͜Ȅ
ַࣧͥ͢ͅ૫କ̞̠࡛͂ય̦୆̴̠̹ͥ̈́̽͢ͅȅ̷ฺ̠ͦͅസঌ֖͈́๭ٺ͉Ȅ໤എͅၣ̴ͣ͘૽എࠗͤ͜ͅ౶ͦ
̞̈́ȅ੄କশ͈૫କેޙ̜̥̲ͬͣ͛എږͅထ௶̱̀Ȅܓࡏؿਫ਼Ȇܓࡏ͈ഽࣣ̞Ȇ๰ඳࠐႹȆ๰ඳঔ୭̈́̓ͬȄ࣐ଽȆ
౷֖ਯྦྷȆ۾߸ঔ୭̈́̓ͅ౶̵̧̭̦̹ͣͥ͂́̈́ͣ͊Ȅ๭ٺͬड઀ࡠͅဲ̢̧̭̦̜̠ͥ͂́ͥ́ͧȅ
ུ਀༹͉Ȅ੄କশ͈૫କેޙͬഎږͅထ௶ַ̳̹͈ͥ͛କ͈ၠ੄ࠐႹͬȨ̏́ͥࡠͤ૽͈਀ͬٚह̵̯̞̈́́ै
଼̳͈̜ͥ́ͥ͜ȅ૫କેޙͬထ௶̳̹͉ͥ͛ͅȄచય౷֖͈࣐ଽܥ۾̥ͣئକൽ࿌͈ૂ༭ͬංͥຈါ̦̜ͥȅ̱
̥̱Ȅ̯̰̈́͘͘ၑဇ̷̠ͤ͢ͅယօ̭͉̞̈́͂́̈́ȅࢵͅȄޛ̞ႀྀ̧֖͈͛ळ̥̈́ܓࡏထ௶࣐̠̹͉ͬ̈́͛ͅȄ
̷ͦͅ؊̴̧̭̦ͥ͂́Ȅંڶ̾ව਀ယօ́મळ̈́ૂ༭ͬঀ̞̹̞ḙ̷̏́ȄൽႹ࿌ַͬକၠ੄ࠐႹུ͙̳͂̈́਀
༹ͬٳอ̱̹ḙ͈̏૧̱̞਀༹͈ٳอͤ͢ͅȄൽႹ࿌ݞ͍ئକൽ࿌֚ͬఘ̱̹͂৘শۼ͈૫କ๭ٺထ௶ͅຈါ̈́Ȅ
મळ̈́ൽႹ࿌͈ڎ౷ത͈වႁַၾΟȜΗͬȄτȜΘַၾૂ༭̥ͣယօͅু൲୆଼̳̭̦ͥ͂خෝ͂̈́ͥȅ
΅ȜχȜΡȇ૫କȄസঌ֖ȄबٺࠚࡘȄַକၠ੄࿌Ȅ฼ু൲
